Introduction
In a recent paper, Papell, Murray & Ghiblawi (2000) (PMG hereafter) analyze the time series properties of unemployment rates in sixteen OECD countries. Their interest is in whether movements in these series are best described by so-called 'structuralist' theories, which imply that the unemployment rate is stationary about the natural rate, or by theories incorporating a unit root form of hysteresis, in which shocks to the unemployment rate persist forever. PMG subject the unemployment rates of the OECD countries to the unit root tests of Perron & Vogelsang (1992) and Bai & Perron (1998) . These tests allow for the presence of structural breaks under the null hypothesis of a unit root. Allowing for structural breaks turns out to be crucial in this instance when using standard augmented Dickey-Fuller (ADF) tests, PMG do not reject the unit root null for any of the 16 countries in their sample. Once allowance is made for structural breaks however, unit roots seem much less likely the unit root null is rejected in ten countries. Further tests that allow for multiple breaks provide even more evidence for structuralist theories. This paper presents a reassessment of PMG's results from a Bayesian perspective. As is well-known, the issue of inference about unit roots in time series models is on area in which Bayesian and frequentist methods can produce dramatically divergent conclusions. Sims & Uhlig (1991) , Uhlig (1994) and Bauwens, Lubrano & Richard (1999) provide thorough discussions of how and why this divergence occurs. Bayesian techniques for detecting multiple structural breaks in the level, trend and variance of time series have recently been developed by Wang & Zivot (2000) . I analyze the same data as that used by PMG using the tests of Wang & Zivot (2000) , with the number of structural breaks treated as an additional parameter to be estimated. Using a range of priors for the autoregressive parameter in the model, I ¿nd virtually no support for unit root hysteresis in OECD unemployment rates.
The Model and Tests
My analysis proceeds roughly in parallel with that of PMG. I ¿rst conduct unit root tests which do not allow for structural breaks. The general form of the model is (1) where is the unemployment rate, is a -th order lag polynomial, and . A unit root is present in (1) if Lubrano (1995) , I ¿nd it convenient to re-parameterize (1) as follows:
Following
In (2), , and is a -th order polynomial with typical element given by:
I chose , the number of lagged difference terms, by a procedure similar to that of PMG. Beginning with I estimate (2) and check whether the last lagged difference term is signi¿cant. If not I reduce by one and re-estimate the model, continuing until either the last lag is signi¿cant or Here, 'signi¿cant' means that zero is not included in the 95% highest posterior density region for .
For all the models considered here I use prior distributions which are centered on a random walk with no drift, and which imply a belief that the countries' unemployment rates are relatively homogeneous. In particular, the priors are:
The inverted gamma prior for has a mean of 1, while the average variance of a random walk model ¿tted to each of the 16 countries in the sample is about 0.96. The priors are proper, but quite diffuse (unrealistically so in the case of this is discussed further below). Because I use Bayes factors and posterior odds ratios to discriminate between competing models, it is necessary to use proper priors in order to ensure that these quantities are well-de¿ned.
Unit root priors
As pointed out by Lubrano (1995) , Bauwens, Lubrano & Richard (1999) , and Uhlig (1994) , speci¿cation of the prior on requires particular care, especially regarding the treatment of explosive values. The Normal prior as speci¿ed above may be regarded as an unsuitable prior for time series with possible unit roots, as it puts more weight on the explosive region (including and ) than the stationary region. Nevertheless, Uhlig (1994) argues that a Normal prior centred on a random walk is 'reasonable' if there is no time trend in the model (as is the case here). Therefore I use this prior as a convenient base case, but also conduct inference using four other priors that are arguably more realistic. The ¿rst of these simply tightens the variance in the base prior from 1,000 to 0.5. The second follows an idea of Lubrano (1995) and Bauwens, Lubrano & Richard (1999) Figure 1 graphs the various priors on the interval (the prior is not shown as it would be indistinguishable from the x-axis).
I investigate the role of these prior distributions on unit root inference by using the reweighting method described in Geweke (1999) . where is the one of the alternative prior densities mentioned above. 
Bayesian inference in the multiple break model

Inference on the number of breaks
All of the results in Wang & Zivot (2000) This algorithm is referred to as 'Metropolized Carlin & Chib' (MCC) by Dellaportas, Forster & Ntzoufras (2002) . Lopes & West (2000) suggest that a more descriptive term is independence reversible jump MCMC, as it is a special case of the reversible jump algorithm of Green (1995) . The ¿rst three terms in the acceptance probability are: the ratio of the likelihood function values for the two models the ratio of the prior distributions for the two parameter vectors (note that this is the ratio of the joint priors , and the ratio of the two proposal densities. The last term gives the ratio of the transition probabilities for moves between models with and breaks. In this paper, I make two assumptions that simplify the calculation of First, I assume that all models with are equally a priori, so the terms cancel (the choice of a maximum of ¿ve breaks follows that of Papell, Murray & Ghiblawi (2000) ). I also use a uniform proposal density for so the ¿nal term is equal to unity. This also means that is independent of inverted Gamma for the variance An alternative method would be to use the estimated posterior distributions from preliminary model-speci¿c runs. This is the approach taken by Lopes & West (2000) .
As a preliminary step, I estimated models with zero to ¿ve breaks in the intercept term only. For each of these models, I ran the Gibbs sampler of Wang & Zivot (2000) for 12,500 draws and omitted the ¿rst 2,500. The data are the same as in Papell, Murray & Ghiblawi (2000) , and consist of the annual average unemployment rates for 16 OECD countries.
I then ran the independence reversible jump algorithm for 11,000 iterations, keeping the last 10,000. The posterior probabilities of the six models can then be estimated by the frequency of each model's occurrence in these 10,000 draws. Finally, I base my inference on the autoregressive parameter on the output of the preliminary runs, using the estimated posterior model probabilities as weights. Although the primary focus of this paper is the presence or absence of a unit root, a similar procedure can be used to average the posterior distributions of the break dates. 
Results
The number of structural breaks
Unit root inference
Unemployment persistence
The posterior means of under the various priors are collected in table 3. Once allowance for structural breaks is made, the persistence of the unemployment rate across the various countries is remarkably similar. The last two columns of table 3 present estimates of the half-life of shocks to the unemployment rate. The ¿rst is computed using estimates of from an ADF-type regression, while the second uses the maximum value of the posterior means in the table. Most of these half-lives are under three years, and only three exceed ¿ve years.
Discussion and Conclusions
This paper strengthens the results of Papell, Murray & Ghiblawi (2000) by adopting Bayesian inferential procedures that allow for model uncertainty as well as parameter uncertainty.
These results provide strong support for the intuition that since the unemployment rate is a bounded series, it cannot have a unit root. The degree of persistence in the unemploy-ment rates of these countries is remarkably similar once allowance is made for an unknown number of structural breaks. One interpretation of this result is that differences in social welfare systems, minimum wage laws and so on may account for variation in the average level of unemployment rates, but do not affect their dynamic properties. 
